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(57)Abstract: 

PURPOSE: To obtain the title copolymer excellent in heat stability, 
mechanical properties, etc., by producing the copolymer under specified 
conditions and subjecting it to a plurality of specified treatments after 
the polymerization. 

C ONSTITUTION : A process for producing a copolymer comprising 
oxymethylene units and other oxyalkylene units by polymerizing a 
mixture of trioxane with a cyclic ether (e.g. 1 ,3-dioxolane) in the 
presence of at least one polymerization catalyst selected from among 
B F3 (hydrate) and coordination compounds of BF3 with an O-or S- 
containing organic compound, wherein the polymerization catalyst is 
deactivated by adding an organophosphorous compound of the formula 
[wherein R 1 to R 3 are each (halo) alkyl, (substituted) aryl, (substituted) 
alkoxy, mercapto or (substituted) allyloxy] to the polymerization system 
after the polymerization. Thereafter a stabilizer (e.g. hindered phenol 
compound and an HCHO scavenger) and at least one member selected 
from among water, a water-soluble alcohol and an alkali (alkaline earth) 
metal salt are added to the system, and the resulting mixture is heated 
to 100-260° C. 
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* NOTICES * 

JPO and NCIPf are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim (s)] 

[Claim 1] It faces manufacturing the oxy^nethylene copolymer which is made to carry out the polymerization o1 
the mixture of a trioxane and cyclic ether under existence of at least a kind of polymerization catalyst chosen 
from the group which consists of a coordination compound with the organic compound containing a boron 
trifluoride, a boron-trifluoride hydrate and a boron trifluoride, an oxygen atom, or a sulfur atom, and includes an 
oxy-methylene unit and other oxy-alkylene units, and is the following general formula [** 1] after 
polymerization termination. 



the inside R1 of a formula, R2, and R3 — an each alkyl group and an alkyl halide radical — [ however, ] An aryl 
group, a permutation aryl group, an alkoxy group, a permutation alkoxy group, a sulfhydryl group, an ant ROKISh 
radical or a permutation ant ROKISHI radical — it is, after adding the trivalent organic phosphorous compound 
expressed and carrying out deactivation of the polymerization catalyst The manufacture approach of the oxy- 
methylene copolymer characterized by the thing of water, water-soluble alcohol and alkali-metal salts, or 
alkaline-earth-nnetal salts which a kind is added at least and heated in a 100 degrees C - 260 degrees C 
temperature requirement with a stabilizer. 

[Claim 2] The manufacture approach of the oxy-methylene copolymer according to claim 1 characterized by 
using a hindered phenol system compound and a formaldehyde scavenger as a stabilizer. 



[Translation done.] 



http://www4.ipdl.ncipi.go Jp/cgi-bin/tran j^eb^gUjje?u^ittp%3A%2F%2Fwww4.ipdl.ncipi.go Jp%2FT... 2005/03/ 



CLAIMS 




JP,O5-070538,A [DETAILED DESCRIPTION] 
* NOTICES * 



JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is faced carrying out the polymerization of a trioxane and the cyclic ether 
under existence of a catalyst, and manufacturing oxy-methylene. By adding and heating water, water-soluble 
alcohol and alkali-metal salts, or alkaline-earth-metal salts with a stabilizer, after adding a trivalent organic 
phosphorous compound and carrying out deactivation of the catalyst after polymerization termination It excels 
in thermal stability, machine physical properties, and the surface appearance of mold goods, and is related with 
the approach of manufacturing an oxy-methylene copolymer with still few odors at the time of melting shaping 
[0002] 

[Description of the Prior Art] Carrying out the bulk polymerization of the cyclic ether to trioxane independence 
or a trioxane, and obtaining an oxy-methylene homopolymer or a copolymer is indicated by JP,44-5234,B . 
[0003] The obtained polymer needs for esterification etc. to block an end group, and in the case of a 
homopolymer, in the case of a copolymer, to carry out decomposition removal, to stabilize a part for an 
unstable end, since it is thermally unstable, but to carry out deactivation of the catalyst in advance of it, and to 
suspend a polymerization reaction by as [this.]. 

[0004] That is, the fall of a lifting and remarkable molecular weight will produce depolymerization gradually, or 
the oxy-methylene homopolymer obtained by carrying out the cationic polymerization of the trioxane etc. and a 
copolymer will serve as a thermal extremely unstable polymer, if deactivation of the catalyst which remains in it 
is not carried out. 

[0005] After adding an alkali like the compound which forms the catalyst and complex compound like an alkali- 
metal fluoride in J P ,48-8342,B , or carbonic acid alkali about deactivation of a boron-trifluoride catalyst, the 
approach of making it become wet with 0.01 - 1 0% of water is indicated. M oreover, after carrying out the 
polymerization of the trioxane etc. under existence of a catalyst, how to add a trivalent organic phosphorous 
compound and deactivate a catalyst is also learned (J P ,55-42085,8 ). 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the alkali of the deactivation effectiveness of a 
catalyst shown in JP,48-8342,B is inadequate, it is lacking in polymer thermal stability. Although the polymer 
which deactivated the catalyst with the trivalent organic phosphorous compound shown in JP ,55^42085,B has 
high thermal stability, a right fluidity is required in connection with the thinning of mold goods, therefore only th 
thermal stability which bears a still higher molding temperature is needed, and it is becoming moreover, is 
enough satisfactory less at the point in recent years. 

[0007] This invention solves the above-mentioned trouble and makes it a technical problem to manufacture the 

oxy-methylene copolymer which was excellent in thermal stability. 

[0008] 

[Means for Solving the Problem] That is, it faces manufacturing the oxy-methylene copolymer which is made tc 
carry out the polymerization of the mixture of a trioxane and cyclic ether under existence of at least a kind of 
polymerization catalyst chosen from the group which consists of a coordination compound with the organic 
compound containing a boron trifluoride, a boron-trifluoride hydrate and a boron trifluoride, an oxygen atom, or 
a sulfur atom, and includes an oxy-methylene unit and other oxy-alkylene units, and this invention is the 
following general formula [0009] after polymerization termination. 
[Formula 2] 
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[0010] the inside R1 of a formula, R2, and R3 — an each alkyl group and an atkyl halide radical — [ however, ] 
An aryl group, a permutation aryl group, an alkoxy group, a permutation alkoxy group, a sulfhydryl group, an ant 
ROKISHI radical or a permutation ant ROKISHI radical —it is, after adding the trivalent organic phosphorous 
compound expressed and carrying out deactivation of the polymerization catalyst It is the manufacture 
approach of the oxy-tnethylene copolymer characterized by the thing of water, water-soluble alcohol and alkali- 
metal salts, or alkaline-earth-metal salts which a kind is added at least and heated in a 100 degrees C - 260 
degrees C temperature requirement with a stabilizer. 

[0011] In this invention, after carrying out deactivation of the catalyst with a trivalent organic phosphorous 
compound after polymerization termination of an oxy-methylene copolymer, water, water-soluble alcohol and 
alkali-metal salts, or alkaline-earth^netal salts is added with a stabilizer, heating in a specific temperature 
requirement is important, thereby, it excels in thermal stability, machine physical properties, and the surface 
appearance of mold goods, and an oxy-methylene copolymer with still few odors at the time of shaping can be 
manufactured. 

[0012] Although ethylene oxide, propylene oxide, 1, 3-dioxolane, 1, 3-dioxane, 1, 3-dioxepane, 1 and 3, 6-trio 
KISOKAN, epichlorohydrin, phenyl glycidyl ether, etc. are mentioned as a desirable compound in the cyclic ether- 
used by this invention, ethylene oxide, 1 , 3-dioxolane, 1, and 3-dioxepane is desirable especially. Since a 
mechanical strength and a moldability will worsen to an oxy-methylene unit if there is too much thermal 
stability of a 0.1-10-mol %and the polymer obtained when it was the 0.2~-6-mol range of % preferably and was 
too few low, the amount of copolymerization is not usually desirable. 

[0013] The compound more than a kind chosen from the group which consists of a coordination compound with 
the organic compound with which the polymerization catalyst used by this invention contains a boron trifluoride 
a boron-trifluoride hydrate and a boron trifluoride, an oxygen atom, or a sulfur atom is used as a solution of a 
gas and a liquefied or suitable organic solvent. 

[0014] In these catalysts, especially the coordination compound of a boron trifluoride is desirable, it divides, anc 
a boron trifluoride and diethyl etherate, and a boron trifluoride and dibutyl etherate are used preferably. 
[0015] To the trioxane 100 weight section, the range of the 0.001 -0.1 weight section is desirable especially 
desirable, and the addition of a polymerization catalyst is the range of the 0.005 - 0.05 weight section. 
[0016] Although the various equipments which it is [ equipments ] massive and carry out the polymerization of 
the cyclic ether to a trioxane independent or a trioxane are known, especially the polymerization of this 
invention is not limited by equipment, and can be applied also to the polymerization reaction performed under 
existence of an organic solvent like a bulk polymerization or a cyclohexane. 

[001 7] In a bulk polymerization, since the rapid solidification and rapid generation of heat at the time of a 
polymerization arise, the equipment which has powerful churning capacity and can control reaction temperature 
is used preferably. 

[0018] As bulk-polymerization equipment which has such engine performance Cylinder PARERU is used as the 
kneader who has a sigma mold impeller, and a reaction band. It has the screw which has the crest which the 
same axle and a large number interrupted into the PARERU. The mixer which operates so that the gear tooth 
projected to the PARERU inside may gear with this interruption section, The usual screw extruder which has 
the parallel screw of a pair which gears mutually in the long case where it has a jacket for heating or cooling, 
When it has many paddles on two level churning shafts and this shaft is rotated in this direction to coincidence 
the self-cleaning mold mixer which maintains slight path clearance between a partners paddle side and a case 
inside, and rotates mutually can be mentioned. 

[0019] Moreover, in a bulk polymerization, in order to solidify quickly in early stages of a polymerization 
reaction, powerful churning capacity is required, but once it will be ground, since the rest does not need big 
churning capacity, it may divide a bulk-polymerization process into two steps. 

[0020] Bulk-polymerization reaction temperature has the desirable range of 30-120 degrees C,and its range 
which is 60-90 degrees C is especially desirable. 

[0021] In the early stages of a polymerization, it is desirable to control reaction temperature through cooling 
water in a jacket for heat of reaction or the frictional heat by solidifying, since the temperature in a 
polymerization reactor tends to rise. 

[0022] The trivalent organic phosphorous compound which is made to carry out deactivation of the boron- 
trifluoride system catalyst used by this invention, and suspends a polymerization reaction is what is shown by 
said general formula. As a typical thing, a triethyl phosphine, a diethyl butyl phosphine, Tri-n-butyl phosphine, a 
dimethylphenyl phosphine, methyl diphenylphosphine, A methylbenzyl phenyl phosphine, an ethyl dicyclohexyl 
phosphine, Isopropyl diphenylphosphine, n-butyl diphenylphosphine, Cyclohexyl diphenylphosphine, triphenyl 
phosphine, tri-cyclohexyl phosphine, Tribenzylphosphine, dipropyl ** phosphinic acid ethyl, butyl ethyl ** 
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phosphinic acid ethyl, Methylphenyl ** phosphinic acid ethyl, diphenyl %* phosphinic acid phenyl, Ethyl 
phosphonous acid dimethyl, ethyl phosphonous acid diethyl, ethyl phosphonous acid diphenyl, Phosphorous acid 
triethyl, phosphorous acid tree n-propyl, phosphorous acid triphenyl, phosphorous acid tritolyl, and TORICHIO 
phosphorous acid tris TEARIRU are mentioned, and triphenyl phosphine, phosphorous acid triphenyl, and 
phosphorous acid tritolyl are especially desirable. Although you may add in a form as it is, these are the 
semantics which promotes contact to a polymerization catalyst, and may be added as the solution of an organic 
solvent, or suspension. The ketones like benzene, toluene, aromatic hydrocarbon like a xylene, n-hexane, n- 
heptane, aliphatic hydrocarbon like a cyclohexane, chloroform, dichloromethane, halogenated hydrocarbon like 
1 ,2-dichloroethane, an acetone, and a methyl ethyl ketone as an organic solvent in that case are mentioned. 
[0023] Moreover, an addition is 0.001 -5 weight section to the oxy-methylene copolymer 100 weight section, 
and is usually 0.01 - 3 weight section preferably. If many [ when too few /there is no amelioration 
effectiveness of the thermal stability of an oxy-methylene copolymer and /too ], since a bleeding phenomenon 
will be shown or mechanical physical properties will be reduced, it is not desirable. 

[0024] The addition of the water used by this invention is usually the 0.01 - 100 weight section to the oxy- 
methylene copolymer 100 weight section. It is 0.1 - 10 weight section preferably, and is 0.5 -5 weight section 
still more preferably. If many [ when too few /there is no amelioration effectiveness of the thermal stability of 
an oxy-tnethylene copolymer and /too ], since manufacture is difficult, it is not desirable. 
[0025] As water-soluble typical alcohol used by this invention, methyl alcohol, ethyl alcohol, n-propyl alcohol, 
isopropyl alcohol, etc. are mentioned. Usually an addition is usually the 0.01 - 1 00 weight section to the oxy- 
methylene copolymer 100 weight section, is 0.1 - 10 weight section preferably, and is 0.5 - 5 weight section stil 
more preferably. When too few, the amelioration effectiveness of the thermal stability of an oxy-tnethylene 
copolymer is small, and if many [ too ], since manufacture is difficult, it is not desirable. 
[0026] As the alkali-metal salts used by this invention, or alkaline-earth-tnetal salts The hydroxide of alkali 
metal or alkaline earth metal, a carbonate, a bicarbonate, Inorganic weak acid salts, such as phosphate, a 
borate, and a silicate, acetate, an oxalate, Although alkoxides, such as organic-acid salts, such as formate, a 
benzoate, a terephthalic-acid salt, an isophthalic acid salt, phthalate, and a fatty-acid salt, a methoxide, 
ethoxide, n-butoxide, sec-butoxide, and tert-butoxide, a phenoxide, etc. are mentioned A hydroxide, a 
carbonate, acetate, and a fatty-acid salt are used preferably especially. 

[0027] As alkali metal or an alkaline earth metal, although a lithium, sodium, a potassium, caesium, magnesium, 
calcium, strontium, barium, etc. are mentioned, a lithium, sodium, a potassium, magnesium, and calcium are usee 
preferably. 

[0028] A calcium hydroxide, a magnesium hydroxide, a sodium carbonate, calcium acetate, calcium stearate, 12 
hydroxy calcium stearate, etc. are especially specifically desirable. 

[0029] In this invention, as mentioned above, more than a kind of alkali-metal salts and alkaline-earth-metal 
salts is added. An addition is 0.001 -5 weight section to the oxy-methylene copolymer 100 weight section, and 
its 0.005 - 2 weight section is usually desirable. If many [ too ], since the amelioration effectiveness of the 
thermal stability of an oxy-methylene copolymer is small when too few, and a bleeding phenomenon will be 
shown or machine physical properties will be reduced, it is not desirable. 

[0030] As a stabilizer used by this invention, a hindered phenol system compound, a formaldehyde scavenger, 
etc. are mentioned, and, as for these, using together is desirable. 

[0031] As an example of a hindered phenol system compound 2,6-tJi-tert-butyl^4-methylphenol, a triethylene 
glycol-screw [3-(3-t-butyl-5-methyl-4-hydroxyphenyl) propionate], A 1 ,6-hexanediol-screw [3-(3, 5-G t- 
butyl-4-hydroxyphenyl) propionate], P entaerythrityl-tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate], 
N and N'-hexa methylenebis (3 5-G t-butyM-bydroxy hydronalium thinner MAMIDO), 2-t-butyl-6-(3'-t-butyl- 
5 -methyl -2'-hydroxybenzyl)-4-methylphenyl acrylate, 3 and 9-screw [2-{3-(3-t-4)utyl-4-tiydroxy-5- 
methylphenyl) propionyloxyH and 1-dimethyl ethyl]-tetraoxaspiro [ 2,4, 8, and 10-] [5, 5] undecane etc. is 
raised. The triethylene glycol-screw [3-(3-t-butyl-5^nethyM-hydroxyphenyl) propionate] and pentaerythrityl 
tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] which are a with a molecular weight of 400 or more 
compound in this are especially desirable, the addition in the case of using a hindered phenol system compoum 
— an oxymethylene copolymer — receiving — usually —0.001 -5 weight section — it is 0.01 -3 weight 
section preferably. Since the amelioration effectiveness of the thermal stability of an oxy-tnethylene copolyme 
is small when too few, and a bleeding phenomenon will be seen if many [ too ], it is not desirable. 
[0032] moreover, as a formaldehyde scavenger used by this invention A polyamide compound, ethylene /vinyi 
alcohol copolymer, an urethane compound, A pyridine derivative, a pyrrolidone derivative, a urea derivative, a 
triazine derivative, a hydrazine derivative, and an amidine compound are mentioned. Specifically nylon 6, Nylon 
66, and nylon 6/66 — duality — copolymer and nylon 6/— 12 copolymer Nylon 6 /66 /610 ternary 
polymerization objects, nylon 6 /66/610/1 2 quarterpolymer, Melamine, benzoguanamine, acetoguanamine, N- 
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methylol melamine, N, and N - dimethylol melamine, N, N', N Mrimethylolmelamine, a dicyandiamide, etc. are 
desirable. In this, nylon 6 /66/610/12 quarterpolymer and especially a melamine are desirable. 
[0033] The addition in the case of using a formaldehyde scavenger is usually 0.001 - 5 weight section to the 
oxy-methylene copolymer 1 00 weight section, and is 0.01 - 3 weight section preferably. If too few, the thermal 
stability of the obtained constituent is inadequate, and if many [ too ], it is not desirable, in order that it may 
deposit on the surface of a constituent or a constituent may color. 

[0034] To the constituent of this invention, in the range which does not spoil the effectiveness of this invention, 
moreover, a calcium carbonate, A barium sulfate, clay, titanium oxide, oxidization silicon, mica powder, a bulking 
agent like a glass bead, A reinforcing agent like a carbon fiber, a glass fiber, ceramic fiber, an aramid fiber, and 
titanic-acid potash fiber, A coloring agent (a pigment, color), a nucleating additive, a plasticizer, ethylene-bis- 
stearamide, Arbitration can be made to contain additives, such as light stabilizer like a release agent like 
polyethylene wax, an electric conduction agent like carbon black, a benzophenone system compound, and a 
benzotriazol system compound, a binder, lubricant, a hydrolysis-proof amelioration agent, and an adhesion 
assistant. 

[0035] Moreover, with a stabilizer, after carrying out the polymerization of the mixture of cyclic ether to a 
trioxane using a polymerization catalyst, adding a trivalent organic phosphorous compound and carrying out 
deactivation of the polymerization catalyst, a kind is added, heating kneading is carried out and the oxy- 
methylene copolymer of this invention is manufactured, even if there are few water, water-soluble alcohol and 
alkaline metals, or alkaline-earth-metal salts. 100-260 degrees C is required for whenever [ stoving 
temperature ], and the range of it is 170 degrees C - 260 degrees C preferably. 

[0036] Moreover, a stabilizer, water, water-soluble alcohol, alkali-metal salts, or every one alkaline-earth-metal 
salts may carry out sequential addition, and even if it adds collectively, they is not cared about. Moreover, you 
may add as it is and these additives may be added as a solution of an organic solvent. The ketones like 
halogenated hydrocarbon like benzene, toluene, aromatic hydrocarbon [ like a xylene ], n-hexane, n-heptane, 
aliphatic hydrocarbon [ like a cyclohexane ], chloroform, dichloromethane, 1, and 2-1 ,2-dichloroethane as an 
organic solvent in that case, an acetone, and a methyl ethyl ketone are mentioned. 
[0037] Although an example is given and explained below, this invention is not limited to these. 
[0038] 

[Example] An example explains this invention below. In addition, all of %in an example and the section are 
weight criteria. 

[0039] Moreover, Ml value of the mold goods shown in an example and the example of a comparison, the rate 
K250 of thermal decomposition, the polymer melting point Tm and the crystallization temperature Tc, machine 
physical properties, and the surface appearance of mold goods were measured as follows. <B R>[0040] - 
S haping : using the injection molding machine which has the clamping pressure of 60ton, it was set as cylinder 
temperature [ of 190 degrees C ], die-temperature [ of 65 degrees C ], and molding cycle 50 seconds, and 
injection molding of an ASTM No. 1 dumbbell specimen and the test piece for Izod impact test was carried out. 
this time — a mold-goods odor — 0 : — **: which is not almost — a little strong x: — three steps of strong 
things estimated. 

[0041] - the surface state of the ASTM No. 1 dumbbell specimen obtained with the above-mentioned injection 
molding is observed with the naked eye, and smooth — the three-stage of £), a little rude and rude :x 
estimated. 

[0042] - Ml value : according to ASTMD-1 238 law, it measured by the temperature of 1 90 degrees C, and 
2160g of loads using the pellet dried in 80-degree C hot blast oven for 3 hours. 

[0043] - machine physical-properties : — the ASTM No. 1 dumbbell specimen obtained with the above- 
mentioned injection molding — using — ASTM D-638 law — applying correspondingly — tensile strength — 
moreover, a test piece for Izod impact test — using — ASTM Impact strength was measured according to D- 
256 law. 

[0044] - Rate K250 of thermal decomposition : K250 The cracking severity when carrying out fixed time amour 
neglect at 250 degrees C was meant, and thermobalance equipment was used, and about 10mg sample was lef 
at 250 degrees C under nitrogen-gas -atmosphere mind, and it asked for it by the following formula. 
[0045] K250 =(W0-W1) x100/W0 — here, WO means the sample weight before heating, and W1 means the 
sample weight after heating. In addition, TG/t)TA200 made from SEIKO Electron was used for thermobalance 
equipment. 

[0046] - The polymer melting point Tm, crystallization temperature Tc :the differential scanning calorimeter 
was used, the temperature up was carried out with 10-degree-C programming rate for /under nitrogen-gas- 
atmosphere mind, the temperature was lowered by part for 1 0-degree-C /after measuring the polymer melting 
point Tm, and the crystallization temperature Tc was measured. 
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[0047] In the example and the example of a comparison, the oxy^nethylene rough polymer (POM-1) 
manufactured by the following approach was used. 

[0048] - 1 00 ppm boron-trifluoride diethyl etherate (2.5% benzene solution) and a 500 ppm methylal were 
supplied to the manufacture biaxial extruder mold polymerization machine OOOmmphi, the cylinder (length L) / 
(diameter D) of cylinder =10.2) of an oxy-methylene rough polymer (POM-1) to a trioxane (22.5 kg/h), 1, 3- 
dioxolane (700 g/h), and a trioxane, respectively, and the continuation polymerization was performed. The 
polymerization controlled external jacket temperature at 60 degrees C, and the rotational frequency was 
performed by 100rpm. The methylal as a molecular^weight modifier was dissolved into the trioxane. Moreover, 1 
and 3-dioxolane and a catalyst solution prepared the preliminary mixing zone so that preliminary mixing might be 
carried out just before supplying a kneader. The polymer was obtained by 22.3 kg/h as white impalpable powder. 

[0049] The trivalent organic phosphorous compound used in the example and the example of a comparison, a 
hindered phenol system compound, alkali-metal salts or an alkaline earth metal salt, and the formaldehyde 
scavenger are as follows. 

[0050] **A-1 : triphenyl phosphine andA -2phosphorous acid triphenyl and A -3 phosphorous acid tritolyl, and 
B-1ralcium stearate, B -2:1 2-hydroxy calcium stearate, andB -3sodium carbonate, a B-4:calcium hydroxide, 
and B -5magnesium hydroxide and an 0-1 rtriethylene glycol-screw [3-(3-t-butyl-5-methyM-hydroxyphenyl) 
propionate] (Ciba-Geigy "IRUGA NOx" 245) 

**0-2: 1,6-hexanediol-screw [3 -(3, 5-G t— butyl 4-hydroxyphenyl) propionate] (Ciba-Geigy "IRUGA NOx" 259) 
**0-3:Pentaerythrityl-tetrakis [3-(3, 5-G tH)utyl-4-hydroxyphenyl) propionate] (Ciba-Geigy "IRUGA NOx" 
1010, T-1 : polyamide 6 /66/610/ 2 quarterpolymer (copolymerization presentation 
6/66/610/^12=22/12/16/60 (wtX))) 

**T-2:Polyamide 6 /66/610/12 quarterpolymer (copolymerization presentation 6/66/610/12=33/17/33/17 
(wt*)) 

**T-3 : A melamine, T-4 : it added to dicyandiamide examples 1-10, example 1 of comparison - 9 oxy- 
methylene rough polymer (POM-1) 5kg at a rate which showed various kinds of trivalent organic phosphorous 
compounds in Tables 1 and 2 as 15 - 20%of a benzene solution, it agitated for 10 minutes in the Henschel 
mixer, and catalyst deactivation was performed. Water and water-soluble alcohol are added to this, various 
alkali— metal salts and an alkaline earth metal salt are added to a pan with a stabilizer, 45mm phi extruder of 
biaxial [ with the Ikegai place vent ] is used, and they are the temperature of 220 degrees C, and the degree of 
vacuum of 10mm of the vent section. Melting extrusion kneading was carried out by torr. The obtained polymer 
was extruded as a strand and the cutter pelletized it. After drying this pellet at 80 degrees C among hot blast 
circulation oven for 5 hours, Ml measurement, rate measurement of thermal decomposition, and shaping were 
performed, and machine physical properties were measured. These results were summarized in Tables 3 and 4 
[0051] 
[Table 1] 
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(0.2) 




(2.5) 


(0.1) 


(0.5) 


(0.1) 




4 


A-2 


2.5 


EtOH 


B-L 


0-1 


7-4 


220 




(0. 2) 




(2.5) 


(0.5) 


(1. 0) 


(0.1) 




5 


A-3 


2.5 


EtOH 


B-2 


0-1 


7-1 


220 




(0. 2) 




(2.5) 


(0.1) 


(0. 3) 


(0. 3) 




6 


A-l 


5.0 


EtOH 


B-3 


0-2 


7-1 


220 




(0. 5) 




(5. 0) 


(0. 1) 


(0. 3) 


(0.1) 




7 


A-l 


2.5 


EtOH 


B-4 


0-1 


7-2 


220 




(0. 5) 




(2. 5) 


(0.1) 


(0.5) 


(0. 2) 




8 


A-l 


0.5 


EtOH 


B-5 


0-1 


7-1 


220 




(0.2) 




(0.5) 


(0.1) 


(0. 5) 


(0.1) 




9 


A-l 


2.5 


EtOH 


B-l 


0-1 


7-1 


260 




(0.2) 




(2. 5) 


(0.1) 


(0. 5) 


(0. 1) 




10 


A-l 


2.5 


EtOH 


B-l 


0-1 


7-1 


180 




(0. 3) 




(2. 5) 


(0.1) 


(0.5) 


(0.1) 





[0052] MeOH: Methyl-alcohol EtOH :ethyt— alcohol n-P rOH : N-propyl alcohol [0053] 
[Table 2] 



http://www4.ipdl.ncipi.go Jp/cgi-bin/tran _web_cgi_ejje 



J P,05-070538,A LDETAILED DESCRIPTION] 

m2 



i J. 

it 




i 7): 






















urn. 


m 




(lifll) 




(fifths) 


(MSB) 


(MSB) 




i 


- 


2.5 


BtOH 


B-l 


0-1 


T-2 


220 








(2. 5) 


(0. 1) 


(0. 5) 


(0.2) 




2 


A-l 


- 


EtOH 


B-l 


0-1 


T-l 


220 




(0.2) 




(2. 5) 


(0. 1) 


(0.5) 


(0.1) 




3 


A-l 


2.5 


- 


B-l 


0-1 


T-l 


220 




(0.2) 






(0.1) 


(0.5) 


(0. 1) 




4 


A-l 


2.5 


EtOH 


- 


0-1 


T-2 


220 




(0. 2) 




(2.5) 




(0.5) 


(0.1) 




5 


A-l 


2.5 


EtOH 


B-l 




T-3 


220 




(0. 2) 




(2. 5) 


(0. 1) 




(0.1) 




6 


A-3 


2.5 


EtOH 


B-l 


0-1 


- 


220 




(0. 2) 




(2. 5) 


(0. 1) 


(0. 3) 






7 


A-l 


2.5 


BtOH 


B-l 


0-1 


T-l 


220 




(0. 002) 




(2. 5) 


{V. 1) 


(0. 5) 


(0.1) 




8 


A-l 




EtOH 


B-l 


0-1 


T-l 


220 




vU. 5; 


u. 005 


(0. 005) 


(0. 1) 


(0.5) 


(0.1) 




9 


A-l 


2,5 


EtOH 


B-l 


0-1 


T-l 


270 




(0. 2) 




(2. 5) 


(0. 1) 


(0.5) 


(0.1) 





[0054] 
[Table 3] 
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^3 





g/ioa 


Tin 

e C 


Tc 

•c 




K250 


^® 




17*1 


SiS 
MPa 


mm 

% 


mm 
fern 

J/m 


60# 
% 


1 


9.0 


164 


145 


60 


51 


61 


1.3 


o 


o 


2 


8.8 


164 


145 


61 


53 


63 


0,9 


o 


o 


3 


9.0 


164 


145 


61 


51 


60 


1. 1 


o 


o 


4 


9.0 


164 


145 


60 


52 


63 


0.9 


o 


o 


5 


9. 1 


164 


145 


60 


53 


. 62 


1.1 


o 


o 


6 


8.9 


164 


145 


61 


53 


60 


1.0 


o 


o 


7 


9. 2 


164 


145 


60 


50 


61 


1.3 


o 


o 


8 


9.0 


164 


145 


61 


51 


60 


1.5 


o 


o 


9 


8.9 


164 


145 


60 


50 


59 


1.0 


o 


o 


10 


8. 8 


164 


145 


60 


51 


58 


1. 2 


o 


o 



[0055] 

appearance of mold goods 0 Smooth **: — a little rude x: — odor of rude mold goods 0: — **: which is not 
almost — a little strong x: — [0056] [ strong ] 
[Table 4] 
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JP,05-070538,A LDETAILED DESCRIPTION] 
0.4 



9/9 ^— v? 



fcb 


Mite 


Tn 


Tc 




K250 


mm 


%% 




lift Br 




60^- 




g/ioa 


x: 




mm 

HPa 


% 


mm 

J/m 


% 






1 


11.5 


164 


145 


59 


40 


40 


3.6 


X 


X 


2 


11.8 


164 


145 


60 


41 


46 


2.9 


A 


X 


3 


11. 0 


164 


145 


60 


43 


44 


2.5 


A 


X 


4 


13. 5 


164 


145 


59 


35 


33 


5.2 


X 


X 


5 


15. 1 


164 


145 


59 


32 


31 


5.5 


X 


X 


6 


11. 1 


164 


145 


60 


40 


42 


2.3 


X 


A 


7 


11.0 


164 


145 


60 


43 


43 


3.0 


X 


A 


8 


11. 0 


164 


145 


60 


44 


49 


2.2 


A 


A 


9 


14. 4 


164 


145 


59 


35 


42 


4.3 


X 


X 



[0057] 

appearance of mold goods OSmooth *%: — a little rude x: — odor of rude mold goods O: — **:which is not 
almost — a little strong x: — [0058] [ strong ] 

[Effect of the Invention] Since the oxy-methylene copolymer manufactured by this invention is excellent not 
only in thermal stability but machine physical properties, it can be used for wide range applications, such as a 
machine mechanism element, autoparts, and electrical and electric equipment, electronic parts. 



[Translation done.] 
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